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,K5D0D01 . GeV 6 0 91
/
80 0
ﬀ%&!01C%8D#ﬂ!0B 1 ∼ 10−6 ∼ 10−2
JN$+ﬃ#!0BC1
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u  +23 3 MeV
4+ﬂ, 
d  −13 7 MeV
#5/*0%7,
-/#5/ﬁﬀ0% 
e−  −1 511 keV
%7/ﬁﬀﬁ!$%7X-/#5/ﬁﬀ0% 




c  +23 1.2 GeV
-/ﬁﬀﬃﬂ"%CS 
s  −13 100 MeV
#5/*0%7,
=7% 
µ−  −1 105 MeV
%7/ﬁﬀﬁ!$%7B=7%!5;<7 




t  +23 178 GeV
42 ﬂ"0-
b  −13 4.25 GeV
#5/*0%7,
ﬃﬂ" 
τ−  −1 1.77 GeV
%7/ﬁﬀﬁ!$%7Xﬃﬂ"%!5;<7

















(li, νi)i=1,2,3 = (e










































• %@ﬁ!$%<7, Qﬁﬀﬃﬂ"%7,ﬁ#fﬂ"ﬁ!5%(M+ﬀ0ﬃﬂ"ﬁ!5%(M+/03J =
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• #5 ﬂ% K0 M=B*23,0-EU' %7*+ﬂ"!$ﬀ0E;@+ﬂ"ﬀQ, s¯− d MEU'?-/ﬁﬀﬃﬂ"%CS/0- +1 =




















(|K0〉+ |K¯0〉)   J  
|K2〉 = 1√
2
(|K0〉 − |K¯0〉)   J 
|K0〉 / |K¯0〉 -/ﬃﬂ"%@#5,D-/ﬃﬂ"0,A*ﬀ0*ﬀ0,GE,6ﬂS/ﬀ M&=B=X CP|K0〉 = |K¯0〉 M K1 / K2 ,0%<1E,
-/ﬃﬂ"0,A*ﬀ0*ﬀ0,E CP 
CP|K1〉 = +|K1〉   J 
CP|K2〉 = −|K2〉   Jﬁﬀ 
	<!b#fﬂ,ﬁ=X-/ﬁﬀﬁ!5 CP ,ﬁ.%7,ﬃ/ﬀﬁS-3M@#5,.=X<E,.H+ﬂEQﬀ0%!5;<7,:*ﬀﬁ!$%7/!$*+ﬂ"Q¤E1E-,ﬁ!$%@0-/C3ﬀﬃﬂ"ﬁ!5%>E1,
*+ﬂ"ﬀﬁﬁ!5/#5,1,0%<
K1 → pipi   J 
K2 → pipipi   J 
 ﬂ"ﬀ
CP|pipi〉 = +|pipi〉   J  














































Klong → pi+pi−   J   
;@!K,ﬁA%7ﬀﬁ=ﬂ"#5/=X/%@D!$=B*23,0,ﬁ!$4#5,ﬁ!#5
Klong
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 = (2.2884 ± 0.014) × 10−3.ei(43.5±0.7)◦   J   
°(,A-/ﬃﬂ"0,*ﬀ0*ﬀ0,EG=ﬂ,0,0,'?j¤*ﬀﬁ!$=X/%<Dﬂ"#5ﬀ0,G
|Kshort〉 = 1√
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°(G#fﬂ"C3ﬀﬃﬂ"%C3!5/%sE*#fﬂ"CS/%@ﬁﬀ0E4#5/E¥Gd$w w"e/L#5,Lµh/ﬀﬁ=B!5%7,1,ﬁA/#$!E QŁ<"_:_3J
ÅKﬀ#5,;<+ﬂ"ﬀ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• H ,0L#5E4#5/1E¥Gd$w w"eE H˜ = iσ2H∗ &=







































































































































† / V dLλ
dV dR
† ,ﬃ!5/%@






































V ujkL λuk,lvV ulmR †︸ ︷︷ ︸
vΛuj,m















V djkL λdk,lvV dlmR †︸ ︷︷ ︸
vΛdj,m

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VCKM ≡ V uL V dL





















2 × 2 E\_@£jd£ £ﬁc3M;@!\%(')ﬂz;<(' %,0/#\*+ﬂ"ﬀﬃﬂ"=XI/ﬁﬀ03#')ﬂ"%C3#5XE\_@£/d}£ £0c θC  J
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J 1% *2/½¤Q/ﬀBE/Q¤ E,Fﬁﬀ0!5,
*H+ﬂ,0,1E,=ﬂ"ﬁﬀﬁ!5,GV
0
 ﬂ"ﬀ#fﬂX=ﬂ"ﬁﬀﬁ!5 CKM %7*ﬀ0-,ﬃ/%@0;@(' %7,0/#5*H+ﬂ,ﬃ=B*#5j¤3Jb°ﬂ
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 C12C13 S12C13 S13e
−iδ
−S12C23 − C12S23S13eiδ C12C23 − S12S23S13eiδ S23C13
S12S23 − C12C23S13eiδ −C12S23 − S12C23S13eiδ C23C13

   J

/%zﬁ!$#$!5,ﬃﬂ"%@1#fﬂ%7ﬃﬂ"ﬁ!5% 
Cij = cos θij
/












A = sin θ23
λ2
M



















−λ 1− λ22 Aλ2
Aλ3(1− ρ− iη) −Aλ2 1

 +O(λ4)   J  
°8' %!$ﬃﬂ"ﬀﬁ!$0-EG#fﬂF=ﬂ"ﬁﬀﬁ!5 CKM %77,*&/ﬀﬁ=X/EU'?/%>E-EQ!$ﬀ0 18 ﬀ0/#fﬂ"ﬁ!5%7,

























































O(λ) +O(λ) +O(λ5)   J 
O(λ3) +O(λ3) +O(λ3)   J 













































• u  B+ / B− =
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b → s  b → d J ¶ ,
=X<E,D*2/S/%@G!$%@0/ﬀlµ}-/ﬀ0/ﬀﬂS#5,D=X<E,G,ﬁ*2/ﬃﬂ"0/ﬀ0,
b → u Jb°,EQ!
2-/ﬀ0/%7,GE,D*H+ﬂ,0,GE#fﬂ
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|B0〉 = |b¯d〉   J 




























• M #fﬂ=ﬂ"ﬁﬀﬁ!5EG=ﬂ,0,0 =
• Γ #fﬂ=ﬂ"ﬁﬀﬁ!5EG#fﬂ"ﬀﬁCS/ﬀ J
°8' !$%@3ﬂ"ﬀﬁ!fﬂ"%7 CPT !$=B*&3,ﬃ M11 = M22 / Γ11 = Γ22 J+°(,1S/0/ﬀ0,D*ﬀ0*ﬀ0,1E M − i2Γ
,0%@1#5,
-/ﬃﬂ"0,L*ﬀ0*ﬀ0,E=ﬂ,ﬃ,0 
• BH MQ#'?-/ﬃﬂ"A#5ﬀ0E =
• BL MQ#'?-/ﬃﬂ"A#5-/CS/ﬀ J
	<!U#fﬂB,ﬁ=X-/ﬁﬀﬁ!5 CP ,0%7,0/ﬀﬁS-3M7,AE/Q¤>-/ﬃﬂ"0,L*ﬀ0*ﬀ0,1,0%@ 
|BH〉 = 1√
2
(|B0〉+ |B¯0〉)   J   
|BL〉 = 1√
2
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B0 ↔ B¯0  B0s ↔ B¯0s
M	*+ﬂ"ﬀ




































• τ Q#fﬂFEQﬀ0-E!5%7/ﬀﬁ%7- 2 54 
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B¯0(t) → f)− P ((B0(t) → f¯)
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B0 → pi+pi−pi0
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Br(B0 → K∗0(892)γ) = 4.3± 0.4 × 10−5   J  
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σx = σy = 70 µm
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101.6µm outer pitch
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• E/Q¤Â,0/%7,0/ﬀ0,M\#' %mﬂ SsE,*!5,ﬁ0, r M\#')ﬂ"ﬁﬀ0Tﬂ SsE,*!5,ﬁ0, ϕ ,0%@©ﬀ0/C3ﬀ0*2-,/%Â%
=XEQ#5
=

























































































• BXH>@5M	vGPA 4.2 MW C
• EIM	PIDKWYHPlbx@5WYM	EIQKH[\X	PkKQ>L`vEDﬂEGPA 32 MJ C
• vGLXD@5MQNhrtP_#vIH]Q@5QKHLMFA 2 × 1.3 MA C
• vGLXD@5MQN	@5M	TPdvGLM	N#X	vIQ>PIXDBA ≈ 5.8 kA C





• =ﬂ"0-/ﬀﬁ!5/#K%7EQ7/0/ﬀ 7ﬂ"#$=B!$%!$= E <*2 Al − 99.7 =
• E/%7,ﬁ!$0-Eﬀﬃﬂ"%<  2.9 A/mm2 =
• S/ﬀﬁﬁﬀ0H7ﬀﬁ! U %<ﬃﬂ"#5 E 2.6 m h/%<ﬁﬀ0-  V 4.2 m h,0ﬀﬁﬁ!5 &=
• S/ﬀﬁﬁﬀ0S/ﬀﬁﬁ!5 ﬂ"#5 E 2.2 m h/%@ﬁﬀ0-  V 3.5 m h,ﬃﬀﬁﬁ!5 &=
• #5%C37/ﬀ0ﬃﬂ"#5*ﬀ0"Nﬁ/0-,ﬁﬀL#')ﬂO¤EQPµﬂ"!5,0 ﬂ"K 5 m =
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• ∆x = 143.5 cm (. ∆y = 118.5 cm *M?@%'- M Mﬂ {
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• B0d → pi+pi−





B0s → K+K− {
• B0s → D±s K±
"'(8?@&\0f+	&,+	2e*'-?D04)(
B0s → D−s pi+ {
• B0 → D0K∗0 → K−pi+K+pi− {
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σ(E)/E = 10 %/
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zmax ≈ (0.2 ln(E(GeV )) + 0.7)× λi qpOC >r






























• !ﬂ&Jv:;+ﬁ#$'ﬃ(*ﬂ&|x  . >LŁWMFrqUR J   4E!;89ﬃbdsRpd,O()ﬁﬀ +&<ﬀ+* 6%$'ﬁﬃ(*!+*:E&ﬁﬀQq γ 4 pi± rU4$'JwK&ﬁbd
:;(*ov'w+gﬀ+()Gﬂ$'&ﬃﬀx






• ()/+2$'ﬃ(*ﬂ& x7t  ﬂq#q G 14 ﬁ 1 q!XbC)OC C  C  r {


































• Gﬂ$'*+ﬁ /MszE&+&;x 1.23 {








RK!ﬃﬃﬀ&ﬁ:;(*;4!XbC+7YFC)OC h rU4+/M+ﬁﬀJ*ﬂﬁﬀ<,+ ﬃﬀﬃﬀ<+ﬁhX^$'(*#!5$'Jw@C
Monte Carlo/EECALE













FD=G;)+:,=*+G;? $B? ? $B@.9;*+$ 1 : ﬁB";)`G_@=*+!',.@=$ B)+$ﬁY,.@=G;e


























































solution du ECALevolution de la rE
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<0.3 (E= 50 GeV)HCAL/EECAL) pour EECAL-EMonte Carlo/(EHCALE

    gD=G;)+:,=*+G;? $B? ? $B@.9;*+$ 1 : ﬁB"6e




)+G;@ﬃDE: $ )54 B? $@=9_*`$ 1 "6?bD )+$ ﬁ')+:	DI,=$B@
B)+$ﬁY,.@=G_!#"69;?	',=* E: $a$DI,/J";*`7	)`$_X
)HCAL-EMonte Carlo/(EECALE








<0.3 (E= 50 GeV)ECAL/EHCAL) pour EHCAL-EMonte Carlo/(EECALE

Oj  g^DIG_)`: ,=*+G;? $? B?	$B@.9;*+$31: ﬁB";)`G_@=*`e




)`G_@.D E: $#)54 B?	$B@.9;*+$>1 "6?	DA)`$3ﬁ')+:	D],.$B@8ﬂ	"-e







8 +&:Eﬁ=F0"%$ﬂ,Oﬁﬀﬂ&+(1Y,+02$h//M&ﬁ:;(* & ,+ﬂ&+&ﬁ#$H6%$ﬂ.+&M():;&%$'+6+ﬁﬀﬂ6@ﬂﬁﬃ(*ﬂ&+&
R>#ﬂ&i&ﬁ:;(*;C






























































































 (E= 50 GeV)ECAL en fonction de EHCALE
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Monte Carlo/EECAL en fonction de EMonte Carlo/EHCALE
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rieure de l’aimanteface int
 videatube 
e sur le plan (x-z) (vue de dessus)eposition des conversions projet
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e sur le plan (x-z) au sein du VELO (vue de dessus)eposition des conversions projet
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e sur le plan (x-y) au sein du VELO (vue de face)eposition des conversions projet
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angle de l’extrapolation des photons convertis dans le  SPD
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angle et rayon de l’extrapolation des photons convertis dans le SPD
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tre (vue de dessus)eprojection des photons convertis sur le plan (x-z) dans l’acceptance du  calorim
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tre (vue de dessus)eprojection des photons convertis au sein du VELO sur le plan (x-z) dans  l’acceptance du calorim
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tre (vue de dessus)eprojection des photons convertis au sein du VELO sur le plan (x-z) dans  l’acceptance du calorim
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Ee ∈ [0, Eγ ] x
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γ de ±es avec un eedont associ
traces avec des clusters en commun
γ de ±es avec un eedont associ
γ d’un ±es avec les deux eedont associ
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edont traces doubles de signe oppos
γ d’un ±es avec les deux eedont associ
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coupure sur la charge VELO
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Pt(γ converti) > 0.5 GeV/c
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ZmﬂY K+M41Y Zm-Y K+M41Y
0'G/MEBS
mpi0 ∈ [70, 220] MeV
W
3531 1413 100% 21.5% 100% 11.1%
mpi0 ∈ [100, 160] MeV 1445 920 63.6% 33.4% 65.0% 17.6%
Pt(γ converti) > 0.5 GeV 780 557 50.0% 48.6% 62.6% 31.4%
Pt(γ non converti) > 0.5 GeV 243 236 25.2% 78.6% 37.1% 60.0%
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:3050 du Bγdont vrai 
charge































:70 du Bγdont vrai 
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) )±) , Pt ( K±pimin( Pt ( 












































































































































































































































mpi± = 139.57 MeV/c
2
hms
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) )± ip ( Kσ) , ip/±pi ip ( σmin( ip/
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1781 64.1% 374 89%
































461 85.4% 259 97%
mK∗ ∈ [700, 1100]MeV S 180 W 126 90% S 509 W 451 98% 258 99%
<A25<R0
2.46% 12.1% 59.4%
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dist(vertex primaire , vertex du B0)
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max(Pt(e+), P t(e−)) > 400MeV 76% 98% 65% 86% 97% 75%
ip
σip
(γ) > 1.5 57% 88% 47% 74% 93% 50%





(K±)) > 2 50% 83% 34% 74% 97% 40%
mK∗ ∈ [700, 1100]MeV 76% 97% 62% 86% 97% 64%
ip
σip
(K∗) > 3 75% 86% 65% 98% 99.6% 90%
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)0 ) / E (B0distance (vertex primaire, vertex du B
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B0 → K∗γ
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4 − S 215 W 212 98% 193 98%




0 − S 196 W 193 91% 177 92%
<A25<R0 − 43% 69%
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> 3.8 < 6.8
combinatoire:196
:1770dont vrai B














































































































N = Ybb¯ ∗ 2P
(
b→ B0d





























• P (b→ B0d)  I7<g0`KM4A25^0DM6969<A>
Hov MEH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> 0.03 77% 88% 62% 85% 89%
ip
σip









< 500 89% 99% 55% 99% 100%
ip
σip
(K∗) > 5 95% 96% 92% 98% 98%
Pt(B0) > 2 GeV 86% 92% 65% 91% 92%
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B0 → pi+pi−pi0
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B0 → pi+pi−pi0
















	   "$,1  5 2$+5)ﬃ-58
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B0 → pi+pi−pi0 B ¨T|¥¦=ª `b°¯¨ 
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B0 [3600, 6800] MeV
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) )-) , Pt (e+max( Pt (e

	  %



























































































































































) )- ip (eσ) , ip/+ ip (eσmax( ip/
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) )-pi) , Pt ( +pimin( Pt ( 
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) )-pi) , Pt ( +pimax( Pt ( 
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) )-pi ip ( σ) , ip/+pi ip ( σmin( ip/
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(e−)) > 3 18% 60% 16% 40% 83% 22%
Pt(γCALO) > 200MeV 69% 91% 68% 83% 95% 73%
dist(pi+, pi−) < 0.1mm 96% 82% 95% 53% 90% 38%
min(Pt(pi+), P t(pi−)) > 400MeV 98% 75% 98% 83% 87% 85%





(pi−)) > 4 58% 60% 48% 32% 87% 22%
Pt(B0) > 2GeV 92% 89% 87% 85% 91% 74%
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2χB Vertex  
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)2)+pi -pi , M(2)-pi 0pi , M(2)0pi +pimin( M(
00	    

























































































































































































































































































 CF5 *ﬁ5 	 ! "!   
  C!+ﬃ 5)//84 972-5)ﬃ708ﬂ!.$+)2/-2*!.
! 845 +84!#$ ﬁﬂﬃ /?)2-*B8ﬂ!E$#5ﬃ-5)8
B0 → pi+pi−pi0 <

"
      
  ﬃ
	  &+   ﬀﬁﬀﬂﬀ  ﬂ!ﬁ"$#&%'ﬂ()%
G
$#5ﬃ-"F5ﬁ,I !#'7ﬁ * ,
G
$#5ﬃ-"F5ﬁ,I !#'7ﬁ * ,
G


































14 − S 68 W 52 85% S 37 W 33 94%




1 − S 33 W 29 56% S 24 W 22 67%




0 − S 30 W 26 90% S 23 W 21 95%
<A25<R0 − 24% 40%
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(B0) < 5 56% 69% 28% 74% 85%
χ2B vertex < 5000 74% 75% 81% 92% 92%
Pt(B0) > 6 GeV 49% 73% 31% 62% 69%
min(M(pi, pi)2) < 1 GeV 2 71% 92% 54% 93% 96%
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B0 [3600, 6800] MeV/c2
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) )- ip (eσ) , ip/+ ip (eσmax( ip/
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)γPt (calo  
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0pimasse du second 
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(e−)) > 3 37% 70% 18% 46% 77% 15%
mpi0 ∈ [100, 180]MeV 70% 73% 69% 75% 79% 62%
ptsecond γ > 500MeV 54% 76% 51% 59% 76% 38%
mpi0(calo) ∈ [70, 220]MeV 99% 95% 99% 98% 94% 100%
ptsecond pi0 > 1.5GeV 73% 81% 66% 63% 85% 50%
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